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CLAIMS 

1. A method of providing a visual indication of the likely user-perceived location of sound 
5 sources in an audio field generated from left and right audio channel signals, the method 
comprising the steps of: 

(a) receiving the left and right audio channel signals; 

(b) detecting corresponding components in the left and right channel signals and using 
them to infer the presence of at least one sound source and determine its azimuth 

10 location; and 

(c) displaying a visual indication of at least one sound source inferred in step (b) such that 
the position at which this indication is displayed is indicative of the azimuth location 
of the sound source concerned. 

15 2. A method according to claim 1, wherein in step (b) said corresponding components 
comprise one or more pairings of left and right audio-channel tones, potentially offset in 
time, that match in pitch and in amplitude variation profile, each pairing being recorded as 
representing an elemental sound located in azimuth in said audio field at a position 
determined by the relative amplitude of the left and right channel components and/or their 

20 timing offset relative to each other. 

3. A method according to claim 2, wherein in step (b) elemental sounds that have the same 
azimuth location, the same general amplitude variation profile and are harmonically 
related, are associated into a compound sound. 

25 

4. A method according to claim 3, wherein in step (b) the or each compound sound is used 
to infer the presence of a corresponding sound source with the type of that sound source 
being determined according to the harmonic profile and/or amplitude variation profile of 
the compound sound concerned. 

30 

5. A method according to claim 4, wherein in the course of a sound passage represented by 
the left and right audio channel signals, step (b) is carried out repeatedly with the elemental 
and compound sounds being newly determined at each repetition but sound sources 



15 

inferred as present during any repetition having a continuing existence across at least one 
subsequent repetition. 

6. A method according to claim 4, wherein in the course of a sound passage represented by 
5 the left and right audio channel signals, step (b) is carried out repeatedly or on an on-going 

basis with sound sources inferred as present at any stage having a continuing existence, 
step (b) involving seeking to match newly-determined compound sounds with known 
sound sources and only inferring the presence of a new sound source if no such match is 
possible. 

10 

7. A method according to claim 6, wherein in seeking to match newly-determined 
compound sounds with known sound sources, limited differences in location are allowed 
between the newly-determined compound sound and a candidate matching sound source 
the location of which is taken to be that of a previous compound sound associated with the 

15 sound source; said limited differences in location serving to allow for movement of the 
sound source in the audio field. 

8. A method according to claim 4, wherein in step (c) at least one sound source inferred as 
present in step (b) is visually indicated by a visual element representative of the type of 

20 sound source. 

9. A method according to claim 8, wherein in the course of a sound passage represented by 
the left and right audio channel signals, step (b) is carried out repeatedly or on an on-going 
basis with sound sources inferred as present at any stage continuing to be visually 

25 represented in step (c) even after the corresponding compound sounds are no longer 
detected. 

10. A method according to claim 9, wherein the visual representation of a said sound 
source is varied according to whether or not a compound sound corresponding to the sound 

30 source has been recently detected. 



11. A method according to claim 1, wherein the depth location of a said sound source in 
the audio field is determined in dependence on the loudness of this sound source, the 
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determined depth location being reflected in the displayed visual indication of the sound 
source. 

12. A method according to claim 4, wherein the height location of a said sound source in 
5 the audio field is determined in dependence on the variation with frequency of the relative 

amplitudes of different harmonic components of the compound sound associated with the 
sound source as compared with the variation expected for the type of the sound source, the 
determined height location being reflected in the displayed visual indication of the sound 
source. 

10 

13. A method according to claim 1 , wherein in step (c) visual indications are displayed for 
only those sound sources located within a portion of said audio field, the position of this 
portion within the audio field being selectable by the user. 

15 14. Apparatus for providing a visual indication of the likely user-perceived location of 
sound sources in an audio field generated from left and right audio channel signals, the 
apparatus comprising: 

- an input interface for receiving the left and right audio channel signals; 

- a correlation arrangement for detecting corresponding components in the left and right 
20 channel signals; 

- a source-determination arrangement for using the detected corresponding components 
to infer the presence of at least one sound source and determine its azimuth location; 
and 

- a display processing arrangement for causing the display, on a display connected 
25 thereto, of a visual indication of at least one sound source inferred by the source- 
determination arrangement such that the position at which this indication is displayed 
is indicative of the azimuth location of the sound source concerned. 

15. Apparatus according to claim 14, wherein said correlation arrangement is arranged to 
30 detect corresponding components by pairing left and right audio-channel tones, potentially 
offset in time, that match in pitch and in amplitude variation profile, each pairing being 
recorded by the source-determination arrangement as representing an elemental sound 
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located in azimuth in said audio field at a position determined by the relative amplitude of 
the left and right channel components and/or their timing offset relative to each other. 

16. Apparatus according to claim 15, wherein source-determination arrangement is 
5 arranged to associate, into a compound sound, elemental sounds that have the same 

azimuth location, the same general amplitude variation profile and are harmonically 
related. 

17. Apparatus according to claim 16, wherein the source-determination arrangement is 
1 0 arranged to use the or each compound sound to infer the presence of a corresponding sound 

source with the type of that sound source being determined according to the harmonic 
profile and/or amplitude variation profile of the compound sound concerned. 

18. Apparatus according to claim 17, wherein the correlation arrangement and source- 
15 determination arrangement are arranged such that, in the course of a sound passage 

represented by the left and right audio channel signals, they carry out their respective 
functions repeatedly with the elemental and compound sounds being newly determined at 
each repetition but sound sources inferred as present during any repetition being 
remembered by the source-determination arrangement across at least one subsequent 
20 repetition. 

19. Apparatus according to claim 17, the correlation arrangement and source- 
determination arrangement are arranged such that, in the course of a sound passage 
represented by the left and right audio channel signals, they carry out their respective 

25 functions repeatedly or on an on-going basis, the source-determination arrangement being 
further arranged to remember sound sources inferred as present at any stage and to seek to 
match newly-determined compound sounds with known sound sources and only infer the 
presence of a new sound source if no such match is possible. 

30 20. Apparatus according to claim 19, wherein the source-determination arrangement is 
arranged to permit, in seeking to match newly-determined compound sounds with known 
sound sources, limited differences in location between the newly-determined compound 
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sound and a candidate matching sound source the location of which is taken to be that of a 
previous compound sound associated with the sound source. 

21. Apparatus according to claim 17, wherein the display processing arrangement is 
5 arranged to cause at least one sound source inferred as present by the source-determination 

arrangement to be visually indicated on said display by a visual element representative of 
the type of sound source. 

22. Apparatus according to claim 21, wherein the correlation arrangement and source- 
10 determination arrangement are arranged such that, in the course of a sound passage 

represented by the left and right audio channel signals, they carry out their respective 
functions repeatedly or on an on-going basis, the display processing arrangement being 
arranged to cause sound sources inferred as present at any stage to continue to be visually 
indicated on said display even after the corresponding compound sounds are no longer 
15 detected. 

23. Apparatus according to claim 22, wherein the display processing arrangement is 
arranged to cause the visual representation of a said sound source to be varied according to 
whether or not a compound sound corresponding to the sound source has been recently 

20 detected. 

24. Apparatus according to claim 14, wherein the source-determination arrangement is 
further arranged to determine the depth location of a said sound source in the audio field in 
dependence on the loudness of this sound source, the display processing arrangement 

25 being arranged to cause the determined depth location to be reflected in the displayed 
visual indication of the sound source. 

25. Apparatus according to claim 1 7, wherein the source-determination arrangement is 
further arranged to determine the height location of a said sound source in the audio field in 

30 dependence on the variation with frequency of the relative amplitudes of different 
harmonic components of the compound sound associated with the sound source as 
compared with the variation expected for the type of the sound source, the display 
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processing arrangement being arranged to cause the determined depth location to be 
reflected in the displayed visual indication of the sound source. 

26. Apparatus according to claim 14, wherein the display processing arrangement is 
5 arranged to cause visual indications to be displayed for only those sound sources located 
within a portion of said audio field, the display processing arrangement including a user- 
controllable input device for selecting the position of this portion within the audio field. 



